S-1 Boundary layer at the calving front
Mass continuity (ũh ∼ŨH), requires b = −c. Balancing the different terms in the momentum balance With these scales, and ignoring terms of O(η n(1+p)/2+n+p ), the mass balance identity (9) becomes and the boundary layer momentum balance equation is the scaled version of (7a)
with the boundary conditions
and the matching conditions
Mathematically, we have now arrived at an initial value problem with the initial values given by
25
(S-3c), and the far field conditions given by (S-3d). At this point, we do not know what the correct 26 choice of H 1 is, but we know that it has to be chosen in such a way that the far field velocity and ice 27 thickness satisfy the matching conditions (S-3d). We can illustrate this by defining Q =ŨH = 1 +ṁ
28
and ∂Ũ /∂X = −|W | n−1W to re-formulate (S-3) as (compare Schoof, 2007) 29
with the 'initial' conditions
and far field conditions gives:
Balancing the first and second term on the right-hand side of (S-5) yields ν = (2 + p)/n and C =
44
(β/(2Q)) 1/n . With these choices, the third term on the right-hand side of (S-5) is of O(U p+1+(2+p)/n )
45
and therefore small in comparison to the first two terms. Applying the initial conditions (S-4c), we 46 obtain for the scaled ice thickness at the calving front
.
(S-6) Ash = η n/(n+p+2) H and Q = 1 +ṁ, this yields for the ice thickness at the calving front
which is the same as (19).
49
S-2 Ice thickness at the calving front
50
In this section, we compare our ad-hoc approximation of the ice thickness at the calving front (31) where we used the formula by Hindmarsh (2012) to determine Λ. The dimensional form of (S-11) is
The approximate ice thickness is given by 
